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ABSTRACT
The﻿ emerging﻿ industry﻿ of﻿ vertical﻿ farming﻿ (VF)﻿ faces﻿ three﻿ key﻿ challenges:﻿ standardisation,﻿
environmental﻿ sustainability,﻿ and﻿ profitability.﻿ High﻿ failure﻿ rates﻿ are﻿ costly﻿ and﻿ can﻿ stem﻿ from﻿
premature﻿ business﻿ decisions﻿ about﻿ location﻿ choice,﻿ pricing﻿ strategy,﻿ system﻿ design,﻿ and﻿ other﻿
critical﻿issues.﻿Improving﻿knowledge﻿transfer﻿and﻿developing﻿adaptable﻿economic﻿analysis﻿for﻿VF﻿is﻿
necessary﻿for﻿profitable﻿business﻿models﻿to﻿satisfy﻿investors﻿and﻿policy﻿makers.﻿A﻿review﻿of﻿current﻿
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Modern﻿ vertical﻿ farms﻿ utilise﻿ indoor﻿ farming﻿ techniques﻿ to﻿ take﻿ advantage﻿ of﻿ controlled-
environment﻿agriculture﻿(CEA)﻿technology﻿within﻿structures﻿such﻿as﻿shipping﻿containers,﻿warehouses,﻿
purpose-built﻿ plant﻿ factories,﻿ greenhouses﻿on﻿ rooftops﻿or﻿ the﻿ground,﻿ facades﻿ and﻿under-utilised﻿
















Figure 1. A Venn diagram to classify agriculture according to whether it is urban, indoor or vertical, or a combination. Adapted 
from (Breewood, 2019).
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6.﻿﻿ Increasing﻿ food﻿ safety﻿ through﻿ reduced﻿ variabilities﻿ of﻿ wildlife﻿ and﻿ increased﻿ traceability﻿
(Despommier,﻿2010;﻿Gordon-Smith,﻿2019);
7.﻿﻿ Reducing﻿direct﻿dependence﻿on﻿fossil﻿fuels﻿by﻿operating﻿electrically﻿(Despommier,﻿2010).




















Figure 2. The expected market growth for VF by revenue from aggregated values and averaged compounded annual growth 
rates values (see text)
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As a novel form of agriculture in many parts of the world, most CEA operators are struggling to 
raise the funding they need. In order for this to change, best practices that boost the confidence of 
investors need to be more accessible so that they can identify the winning models with confidence 
and keep investment deal flow. - Henry Gordon-Smith, Founder of Agritecture, from CEA Census 
2019 (Agritecture & Autogrow, 2019)
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Shao﻿ et﻿ al.,﻿ 2016).﻿ Baumont﻿ De﻿ Oliveira﻿ (2020)﻿ concludes﻿ that﻿ from﻿ all﻿ the﻿ economic﻿ analyses﻿
conducted﻿in﻿the﻿literature﻿for﻿VF,﻿only﻿one﻿attempt,﻿“VFer”﻿(Shao﻿et﻿al.,﻿2016),﻿has﻿been﻿made﻿to﻿
provide﻿flexible﻿and﻿adaptable﻿economic﻿analysis﻿for﻿various﻿farm﻿configurations.﻿VFer﻿is﻿used﻿to﻿





Relevant Decision Support Systems Literature
Decision﻿ support﻿ tools﻿ are﻿ an﻿ important﻿ part﻿ of﻿ evidence-based﻿ decision-making﻿ in﻿ agriculture,﻿
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Table 1. Software tools for VF practitioners
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As we are still in the initial stages of a promising indoor ag industry, we need more opportunities for 
knowledge/experience sharing, standardisation, education and collaboration to move the industry 
forward. More importantly, we need a more distributed network for innovation to work together to 
develop new innovation. - Eri Hayashi, Vice President of JPFA, as part of an exclusive interview for 


























expert elicitation Protocol with observations: Investigate-
Discuss-estimate-Aggregate (IDeA)








International Journal of Decision Support System Technology























*﻿signifies questions which have four-step question format applied in the absence of data
Responses﻿ from﻿other﻿questions﻿within﻿ the﻿ interview﻿ inform﻿estimates﻿ for﻿ labour﻿ costs,﻿ risk﻿











Figure 3. IDEA protocol with integrated observations adapted from (Hemming et al., 2018)
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Figure 4. Relationship of average yield over time depicted by a participant
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Equation﻿ 5﻿ calculates﻿ the﻿ cost﻿ of﻿ goods﻿ sold﻿ (COGS).﻿ The﻿ parameters﻿ are﻿ determined﻿ by﻿







Y Y N L CO T H N F R
a s p f f f f f r f
= × × × × × × × −( )× 2 1 ﻿ (6)
Figure 5. ROI profitability model utilising equations (1-9) for the risk assessment
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The﻿plant﻿ income﻿per﻿ plant﻿ for﻿ a﻿ customer﻿ segment﻿ (PI
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cumulative﻿ distribution﻿ functions﻿ called﻿ “p-boxes”).﻿ Probability﻿ bounds﻿ enable﻿ risk﻿ calculations﻿
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without﻿requiring﻿over-precise﻿assumptions﻿about﻿parameter﻿values﻿or﻿distribution﻿shape﻿(Van﻿den﻿




















Figure 6. Risk assessment graph for the probability of bankruptcy with less precise parameters (cf. Akcakaya, 1992)
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Figure 7. Risk assessment graph for the probability of bankruptcy with more precise parameter inputs (cf. Akcakaya, 1992)
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Figure 8. The user flow of the DSS aims to bring the decision-makers to a profitable business model through several iteration 
cycles before providing steps to improve operational efficiency and performance when using real farm data
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Figure 9. System processing structure for the DSS (cf. Shao et al., 2016)
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Figure 10. The DSS distributed architecture for database management with a core MySQL open-source database
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Figure 11. Knowledge base wiki-structure with categories of information discovered in an open-source repository
Figure 12. The ML structure is broken into three steps
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Figure 13. Window for project planning: building and location user inputs of the DSS, Map data from ©2019 Google
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Figure 14. Window for project planning: product selection and pricing
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Figure 15. Parameter editor that allows self-documentation for any field
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Default﻿ values﻿ depending﻿ on﻿ sizing﻿ are﻿ given﻿ for﻿ number﻿ of﻿ hours﻿ associated﻿ with﻿ labour﻿
costs﻿for﻿a﻿farm.﻿Decision﻿support﻿can﻿tell﻿users﻿exactly﻿what﻿data﻿they﻿should﻿collect﻿to﻿encourage﻿













Figure 16. Window for farm design: lighting systems for selecting and comparing lighting solutions ©2019 Intravision. Used 
with permission.
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processes﻿ (see﻿Zaraté﻿et﻿al.,﻿2019)﻿with﻿ templates﻿such﻿as﻿ the﻿ five-whys﻿ root-cause﻿analysis﻿ (see﻿
Serrat,﻿2017)﻿sourced﻿from﻿the﻿KB.
CoNCLUSIoN











Figure 17. Utility management window (cf. Kozai et al., 2015)
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Figure 18. Risk management window within the toolkit tab of the DSS
Figure 19. Sustainability-based productivity metrics window (cf. AVF, 2017)
International Journal of Decision Support System Technology

















































International Journal of Decision Support System Technology







International Journal of Decision Support System Technology




Analysis for a Problematic World Revisited: Problem Structuring Methods for Complexity﻿(2nd﻿ed.).﻿Retrieved﻿
from﻿https://www.researchgate.net/publication/276266939_SODA_-_The_Principles
Agrilyst.﻿(2018).﻿State of Indoor Farming Report 2017.﻿Retrieved﻿January﻿15,﻿2020,﻿from﻿https://artemisag.com/
wp-content/uploads/2019/06/stateofindoorfarming-report-2017.pdf
Agritecture﻿&﻿Autogrow.﻿(2019).﻿Global CEA Census 2019.﻿Retrieved﻿November﻿29,﻿2019,﻿from﻿https://www.
agritecture.com/census
Agroecology﻿Capital.﻿(2019).﻿Indoor Vertical Farming Industry Report and Investment Thesis.﻿Retrieved﻿January﻿
15,﻿2020,﻿from﻿https://agroecology-capital.docsend.com/view/7f39g3e
Ahumada,﻿O.,﻿&﻿Villalobos,﻿J.﻿R.﻿(2009).﻿Application﻿of﻿planning﻿models﻿in﻿the﻿agri-food﻿supply﻿chain:﻿A﻿review.﻿





Allied﻿ Market﻿ Research.﻿ (2017).﻿ Vertical Farming Market by Component and Growth Mechanism: Global 
Opportunity Analysis and Industry Forecast, 2017-2023.﻿ Retrieved﻿ July﻿ 8,﻿ 2019,﻿ from﻿ https://www.
alliedmarketresearch.com/vertical-farming-market
Almeer,﻿J.,﻿Baldwin,﻿T.,﻿Bostwick,﻿M.,﻿Ezzeddine,﻿M.,﻿Halperin,﻿G.,﻿Harutyunyan,﻿A.,﻿…﻿Desroches,﻿S.﻿(2015).﻿
Sustainability Certification for Indoor Urban and Vertical Farms: A Sustainable Approach To Addressing Growth 
In Vertical Farming﻿(Unpublished﻿master’s﻿thesis).﻿Columbia﻿University.﻿Retrieved﻿from﻿https://drive.google.
com/file/d/0BwCFcCOf4xfMRTJ0SWVzR2NQcFBBeVBDWFVYelU5NC1lSmV3/view
Arizton.﻿(2019).﻿Vertical Farming Market in US - Industry Outlook and Forecast 2019-2024.﻿Retrieved﻿July﻿8,﻿
2019,﻿from﻿https://www.arizton.com/market-reports/us-vertical-farming-market#!#shordesc
AVF.﻿(2017).﻿Vertical Farming Global Sustainability Registry (SURE) Network.﻿Retrieved﻿August﻿30,﻿2019,﻿
from﻿https://sure.vertical-farming.net/
Banerjee,﻿C.,﻿&﻿Adenaeuer,﻿L.﻿ (2014).﻿Up,﻿Up﻿and﻿Away!﻿The﻿Economics﻿of﻿Vertical﻿Farming.﻿Journal of 
Agricultural Studies,﻿2(1),﻿40.﻿doi:10.5296/jas.v2i1.4526










Been,﻿ T.,﻿ Berti,﻿ A.,﻿ Evans,﻿ N.,﻿ &﻿ Gouache,﻿ D.﻿ (2009).﻿ Review of new technologies critical to effective 





agriculture.﻿Sustainability: Science.﻿Practice and Policy,﻿13(1),﻿13–26.﻿doi:10.1080/15487733.2017.1394054
International Journal of Decision Support System Technology




Breewood,﻿H.﻿(2019,﻿January).﻿Spotlight﻿On﻿Urban,﻿Vertical﻿And﻿Indoor﻿Agriculture.﻿Food Climate Research 
Network.﻿ Retrieved﻿ January﻿ 15,﻿ 2020,﻿ from﻿ https://www.igrow.news/igrownews/spotlight-on-urban-vertical-
and-indoor-agriculture










tomato.﻿Computers and Electronics in Agriculture,﻿24(3),﻿195–204.﻿doi:10.1016/S0168-1699(99)00064-2
Cohen,﻿N.﻿(2019,﻿October).﻿Troubled﻿M.I.T.﻿Media﻿Lab﻿Food﻿Project﻿Closes,﻿for﻿Now.﻿The New York Times.﻿
Retrieved﻿from﻿https://www.nytimes.com/2019/10/25/business/mit-media-lab-epstein.html
Dalal,﻿S.,﻿&﻿Singh﻿Chhillar,﻿R.﻿(2012).﻿Software﻿Testing-Three﻿P’S﻿Paradigm﻿and﻿Limitations.﻿International 
Journal of Computers and Applications,﻿54(12),﻿49–54.﻿doi:10.5120/8622-2488
Dania,﻿W.﻿A.﻿P.,﻿Xing,﻿K.,﻿&﻿Amer,﻿Y.﻿(2018).﻿Collaboration﻿behavioural﻿factors﻿for﻿sustainable﻿agri-food﻿supply﻿
chains:﻿A﻿systematic﻿review.﻿Journal of Cleaner Production,﻿186,﻿851–864.﻿doi:10.1016/j.jclepro.2018.03.148
Denis,﻿J.﻿S.,﻿&﻿Greer,﻿D.﻿(2018).﻿City of Vancouver still paying for failed urban farm.﻿Retrieved﻿November﻿29,﻿
2019,﻿from﻿https://biv.com/article/2015/05/city-vancouver-still-paying-failed-urban-farm







Food﻿and﻿Agriculture﻿Organisation﻿of﻿the﻿United﻿Nations﻿FAO.﻿(2011).﻿Food wastage footprint & Climate Change 




Giordano,﻿ R.,﻿ &﻿ Passarella,﻿ G.﻿ (2010).﻿ Conflict﻿ Analysis﻿ Using﻿ Fuzzy﻿ Decision﻿ Support﻿ System:﻿ A﻿ Case﻿
Study﻿in﻿Apulia﻿Region,﻿Italy.﻿In﻿B.﻿Manos,﻿K.﻿Paparrizos,﻿N.﻿Matsatsinis,﻿&﻿J.﻿Papathanasiou﻿(Eds.),﻿Decision 
Support Systems in Agriculture, Food and the Environment: Trends﻿(pp.﻿377–405).﻿Applications﻿and﻿Advances.,﻿
doi:10.4018/978-1-61520-881-4.ch017
Gordon-Smith,﻿H.﻿(2019).﻿Roof to Table: What is Urban Farming and How Do We Scale It?﻿Retrieved﻿August﻿
13,﻿2019,﻿from﻿The﻿Environmental﻿Breakdown﻿website:﻿https://www.environmentalbreakdown.com/episodes/
roof-to-table-what-is-urban-farming-and-how-do-we-scale-it
Grand﻿View﻿Research.﻿(2019).﻿Vertical Farming Market Analysis Report By Offering, By Growing Mechanism, 
By Structure, By Fruits, Vegetables & Herbs, And Segment Forecasts, 2019 - 2025.﻿Retrieved﻿July﻿8,﻿2019,﻿from﻿
https://www.grandviewresearch.com/industry-analysis/vertical-farming-market
International Journal of Decision Support System Technology
Volume 13 • Issue 1 • January-March 2021
64
Gupta,﻿M.﻿K.,﻿Samuel,﻿D.﻿V.﻿K.,﻿&﻿Sirohi,﻿N.﻿P.﻿S.﻿(2010).﻿Decision﻿support﻿system﻿for﻿greenhouse﻿seedling﻿
production.﻿Computers and Electronics in Agriculture,﻿73(2),﻿133–145.﻿doi:10.1016/j.compag.2010.05.009
Hemming,﻿V.,﻿Burgman,﻿M.﻿A.,﻿Hanea,﻿A.﻿M.,﻿McBride,﻿M.﻿F.,﻿&﻿Wintle,﻿B.﻿C.﻿ (2018).﻿A﻿practical﻿guide﻿
to﻿structured﻿expert﻿elicitation﻿using﻿the﻿IDEA﻿protocol.﻿Methods in Ecology and Evolution,﻿9(1),﻿169–180.﻿
doi:10.1111/2041-210X.12857
Hopfe,﻿C.﻿J.,﻿Struck,﻿C.,﻿Harputlugil,﻿G.﻿U.,﻿Hensen,﻿J.,﻿&﻿De﻿Wilde,﻿P.﻿(2005).﻿Exploration﻿of﻿the﻿Use﻿of﻿Building﻿
Performance﻿Simulation﻿for﻿Conceptual﻿Design.﻿Proceeding of the IBPSA-NVL Conference,﻿1–8.




Urban﻿Europe,﻿J.﻿P.﻿I.﻿(2018).﻿Sustainable Urbanisation Global Initiative (SUGI)/Food-Water-Energy Nexus.﻿
Retrieved﻿February﻿27,﻿2019,﻿from﻿https://jpi-urbaneurope.eu/calls/sugi/
Research,﻿K.﻿B.﻿V.﻿(2017a).﻿Asia Pacific Vertical Farming Market By Growth Mechanism.﻿Retrieved﻿July﻿8,﻿
2019,﻿from﻿https://www.kbvresearch.com/asia-pacific-vertical-farming-market/
Research,﻿K.﻿B.﻿V.﻿(2017b).﻿Europe Vertical Farming Market Analysis (2017-2023).﻿Retrieved﻿July﻿8,﻿2019,﻿
from﻿https://www.kbvresearch.com/news/europe-vertical-farming-market-size/
Research,﻿K.﻿B.﻿V.﻿(2017c).﻿LAMEA Vertical Farming Market Analysis (2017-2023).﻿Retrieved﻿July﻿8,﻿2019,﻿
from﻿https://www.kbvresearch.com/lamea-vertical-farming-market/




















support﻿ systems﻿ in﻿ agriculture.﻿ Agricultural Economics Review,﻿ 5(2),﻿ 1–15.﻿ https://ideas.repec.org/a/ags/
aergaa/26406.html
market.us.﻿(2018).﻿Global Vertical Farming Market by Manufacturers, Regions, Type and Application, Forecast 
to 2021.﻿Retrieved﻿July﻿8,﻿2019,﻿from﻿https://market.us/report/vertical-farming-market/
market.us.﻿(2019).﻿Global Vertical Farming Market CAGR Growth 25.7% By 2028.﻿Retrieved﻿July﻿8,﻿2019,﻿from﻿
https://market.us/report/vertical-farming-market/request-sample/
International Journal of Decision Support System Technology
Volume 13 • Issue 1 • January-March 2021
65
Market﻿Data﻿Forecast.﻿(2018a).﻿Asia Pacific Vertical Farming Market - Industry Analysis, Size, Share.﻿Retrieved﻿
July﻿8,﻿2019,﻿from﻿https://www.marketdataforecast.com/market-reports/apac-vertical-farming-market
Market﻿Data﻿Forecast.﻿(2018b).﻿Europe Vertical Farming Market - Industry Analysis, Size, Share.﻿Retrieved﻿July﻿
8,﻿2019,﻿from﻿https://www.marketdataforecast.com/market-reports/europe-vertical-farming-market
Marks,﻿ P.﻿ (2014,﻿ January).﻿ Vertical﻿ farms﻿ sprouting﻿ all﻿ over﻿ the﻿ world.﻿ New Scientist,﻿ 3–5.﻿ https://www.
newscientist.com/article/mg22129524-100-vertical-farms-sprouting-all-over-the-world/
Matthews,﻿K.﻿B.,﻿Schwarz,﻿G.,﻿Buchan,﻿K.,﻿&﻿Rivington,﻿M.﻿(2005).﻿Wither﻿agricultural﻿DSS?﻿MODSIM05 - 
International Congress on Modelling and Simulation: Advances and Applications for Management and Decision 
Making﻿Proceedings,﻿1,﻿224–231.﻿doi:10.1016/j.compag.2007.11.001
Meinen,﻿E.,﻿Dueck,﻿T.,﻿Kempkes,﻿F.,﻿&﻿Stanghellini,﻿C.﻿(2018).﻿Growing﻿fresh﻿food﻿on﻿future﻿space﻿missions:﻿




MIT.﻿(2018).﻿Massachusetts Institute of Technology - OpenAg Open Phenome Project.﻿Retrieved﻿March﻿1,﻿2019,﻿
from﻿https://www.media.mit.edu/projects/open-phenome-project/overview/
Patterson,﻿F.﻿D.,﻿&﻿Neailey,﻿K.﻿(2002).﻿A﻿risk﻿register﻿database﻿system﻿to﻿aid﻿the﻿management﻿of﻿project﻿risk.﻿




Pulidindi,﻿K.,﻿&﻿Chakraborty,﻿S.﻿(2018).﻿Vertical Farming Market Size.﻿Retrieved﻿July﻿8,﻿2019,﻿from﻿https://
www.gminsights.com/industry-analysis/vertical-farming-market
Redner,﻿S.,﻿&﻿Dorfman,﻿J.﻿R.﻿(2002).﻿A﻿Guide﻿to﻿First-Passage﻿Processes.﻿American Journal of Physics,﻿70(11),﻿
1166–1166.﻿doi:10.1119/1.1509421
Rose,﻿ D.﻿ C.,﻿ Sutherland,﻿ W.﻿ J.,﻿ Parker,﻿ C.,﻿ Lobley,﻿ M.,﻿ Winter,﻿ M.,﻿ Morris,﻿ C.,﻿ Twining,﻿ S.,﻿ Ffoulkes,﻿ C.,﻿
Amano,﻿T.,﻿&﻿Dicks,﻿L.﻿V.﻿(2016).﻿Decision﻿support﻿tools﻿for﻿agriculture:﻿Towards﻿effective﻿design﻿and﻿delivery.﻿
Agricultural Systems,﻿149,﻿165–174.﻿doi:10.1016/j.agsy.2016.09.009
Rossi,﻿V.,﻿Salinari,﻿F.,﻿Poni,﻿S.,﻿Caffi,﻿T.,﻿&﻿Bettati,﻿T.﻿ (2014).﻿Addressing﻿ the﻿ implementation﻿problem﻿ in﻿





Serrat,﻿O.﻿ (2017).﻿The﻿Five﻿Whys﻿Technique.﻿ In﻿Knowledge Solutions﻿ (pp.﻿307–310).﻿Tools,﻿Methods,﻿ and﻿
Approaches﻿to﻿Drive﻿Organizational﻿Performance.﻿doi:10.1007/978-981-10-0983-9_32
Shamshiri,﻿R.﻿R.,﻿Kalantari,﻿F.,﻿Ting,﻿K.﻿C.,﻿Thorp,﻿K.﻿R.,﻿Hameed,﻿I.﻿A.,﻿Weltzien,﻿C.,﻿&﻿Shad,﻿Z.﻿M.﻿et al.﻿
(2018).﻿ Advances﻿ in﻿ greenhouse﻿ automation﻿ and﻿ controlled﻿ environment﻿ agriculture:﻿ A﻿ transition﻿ to﻿ plant﻿
factories﻿and﻿urban﻿agriculture.﻿International Journal of Agricultural and Biological Engineering,﻿11(1),﻿1–22.﻿
doi:10.25165/j.ijabe.20181101.3210
Shao,﻿ Y.,﻿ Heath,﻿ T.,﻿ &﻿ Zhu,﻿ Y.﻿ (2016).﻿ Developing﻿ an﻿ Economic﻿ Estimation﻿ System﻿ for﻿ Vertical﻿ Farms.﻿
International Journal of Agricultural and Environmental Information Systems,﻿ 7(2),﻿ 26–51.﻿ doi:10.4018/
IJAEIS.2016040102
Sijmonsma,﻿A.﻿(2019,﻿February).﻿Swedish﻿vertical﻿farming﻿company﻿Plantagon﻿International﻿bankrupt.﻿Hortidaily.﻿
Retrieved﻿ January﻿ 15,﻿ 2020,﻿ from﻿ https://www.hortidaily.com/article/9075157/swedish-vertical-farming-
company-plantagon-international-bankrupt/
International Journal of Decision Support System Technology
Volume 13 • Issue 1 • January-March 2021
66
Francis J. Baumont De Oliveira is a PhD researcher at the Institute for Risk and Uncertainty, University of Liverpool. 
Francis’ research is exploring solutions to improve profitability of the emerging sector of vertical farming. He is 
developing decision support solutions for vertical farming enterprises through economic risk assessment and 
environmental impact assessment.
Scott Ferson is Chair of Uncertainty in Engineering at University of Liverpool, Professor in its School of Engineering, 
and director of the Institute for Risk and Uncertainty there. His recent research has focused on developing methods 
and software to solve quantitative assessment problems when data are poor or lacking and structural knowledge 
about the model is severely limited.
Tariq,﻿A.,﻿&﻿Rafi,﻿K.﻿(2012).﻿Intelligent﻿Decision﻿Support﻿Systems-A﻿Framework.﻿Information and Knowledge 
Management, 2(6),﻿12–20.﻿Retrieved﻿from﻿http://www.iiste.org/Journals/index.php/IKM/article/view/2492
Touliatos,﻿ D.,﻿ Dodd,﻿ I.﻿ C.,﻿ &﻿ Mcainsh,﻿ M.﻿ (2016).﻿ Vertical﻿ farming﻿ increases﻿ lettuce﻿ yield﻿ per﻿ unit﻿ area﻿










FAO.﻿(2019).﻿United Nations Food and Agriculture Organisation. Food Loss and Food Waste.﻿Retrieved﻿August﻿
31,﻿2019,﻿from﻿http://www.fao.org/food-loss-and-food-waste/en/
Van﻿den﻿Brink,﻿P.,﻿Moore,﻿D.,﻿Verdonck,﻿F.,﻿Estes,﻿T.,﻿Gallagher,﻿K.,﻿O’Connor,﻿R.,﻿&﻿Ferson,﻿S.﻿(2010).﻿Bounding﻿
Uncertainty﻿Analyses.﻿Application of Uncertainty Analysis to Ecological Risks of Pesticides,﻿(March),﻿89–122.﻿
<ALIGNMENT.qj></ALIGNMENT>10.1201/ebk1439807347-c6
WHO.﻿(2019).﻿World Health Organisation. International push to improve food safety.﻿Retrieved﻿August﻿31,﻿2019,﻿
from﻿https://www.who.int/news-room/detail/12-02-2019-international-push-to-improve-food-safety





and Future Trends 5th International Conference on Decision.﻿Retrieved﻿ from﻿https://www.springer.com/gp/
book/9783030188184
Zhang,﻿D.,﻿Chen,﻿X.,﻿&﻿Yao,﻿H.﻿(2015).﻿Development﻿of﻿a﻿Prototype﻿Web-Based﻿Decision﻿Support﻿System﻿for﻿
Watershed﻿Management.﻿Water (Basel),﻿7(2),﻿780–793.﻿doi:10.3390/w7020780
